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Environmental impact of dietary choices
Theory of Planned Behavior (TPB) 
• The distinction between intention and actual 
behavior
• Intentions are formed by perceived behavioral 
control, subjective norms, and attitude.
Protection Motivation Theory (PMT)
• Actions are determined by threat appraisal and 
coping appraisal. 
• The coping appraisal is driven by self-efficacy, 
response efficacy, and response cost.
Behavioral framework
References
• We extend an existing integrated 
assessment model, the Felix Model [7,8], 
to capture the social and behavioral 
mechanisms behind diet change. 
• We explore the dynamics of global 
vegetarian and meat-eating population.
• We use the statistical screening method 
[9] to identify the most important 
uncertainties.
In this study…
1.Stehfest E, Bouwman L, Van Vuuren DP, Den Elzen MG, Eickhout B, Kabat P. 
Climate benefits of changing diet. Climatic change 2009, 95(1-2): 83-102.
2.Stehfest E. Food choices for health and planet. Nature 2014, 515.
3.Tilman D, Clark M. Global diets link environmental sustainability and human 
health. Nature 2014, 515(7528): 518.
4.Obersteiner M, Walsh B, Frank S, Havlík P, Cantele M, Liu J, et al. Assessing the 
land resource–food price nexus of the Sustainable Development Goals. Science 
Advances 2016, 2(9).
5.Beckage B, Gross LJ, Lacasse K, Carr E, Metcalf SS, Winter JM, et al. Linking 
models of human behaviour and climate alters projected climate change. 
Nature Climate Change 2018: 1.
6.Ranganathan, J., Vennard, D., Waite, R., Dumas, P., Lipinski, B., Searchinger, T., 
2016. Shifting diets for a sustainable food future. World Resources Institute: 
Washington, DC, USA.
7.Rydzak F, Obersteiner M, Kraxner F, Fritz S, McCallum I. FeliX3 – Impact 
Assessment Model: Systemic view across Societal Benefit Areas beyond Global 
Earth Observation. Laxenburg: International Institute for Applied Systems 
Analysis (IIASA); 2013.
8.Walsh B, Ciais P, Janssens IA, Peñuelas J, Riahi K, Rydzak F, et al. Pathways for 
balancing CO2 emissions and sinks. Nature Communications 2017, 8: 14856.
9.Ford A, Flynn H. Statistical Screening of System Dynamics Models. System 
Dynamics Review 2005, 21(4): 273-303.
Meat or vegetarian?
A model-based analysis of the global 
diet change dynamics 
Sibel Eker¹, Gerhard Reese², Michael Obersteiner¹
¹International Institute for Applied Systems Analysis (IIASA), Austria 
²University of Koblenz-Landau, Germany
eker@iiasa.ac.at
@sibel_eker_
• Reducing global meat consumption can significantly help to alleviate agricultural land 
use change and greenhouse gas emissions [1,2,3,4].
• Most modelling studies rely on an average value of meat consumption per capita, or on 
stylized diet types. They do not consider behavioral dynamics behind diet change.
• Recent studies show the importance of linking human behavior feedback to climate 
models [5]. 
• Therefore, exploring the implications of diet change requires considering the feedback 
loops between dietary actions and environmental impacts.
Source: World Resources Institute [6] 
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• The model is based on a 
diffusion/adoption structure. It also 
accounts for the income-dependent 
change in meat consumption.
• In the reference simulation, the 
vegetarian population increases until 
2100, yet not at a rate sufficient to 
mitigate the adverse environmental 
impacts of agriculture.
• Uncertainty ranges result from a 
multivariate sensitivity analysis with 500 
simulations and ±50% parameter 
ranges.
The factors that determine 
Perceived Threat, for instance, the 
number of events that trigger 
change or time to forget the 
past events, are most influential 
on long-term diet change 
dynamics.
• Correlation coefficients show that the factors that 
relate the climate events to the attitude, for 
instance, the number of events that trigger 
change (x0 risk attitude) or time to forget the 
past events, are most influential.
